external source (a know event). 1 We anticipated that as the childhood years increased from 0 to 8, the frequency of know events would decrease-a direct indication of waning childhood amnesia-whereas the frequency of remember events would increase, reflecting the emergence of remembrances of early life and, indirectly, the decline of childhood amnesia. This outcome was obtained, but we were puzzled by the large difference between the mean estimated age of occurrence of remembered events (5.85 years) and that of known events (3.35 years). On the view that the two age distributions are reciprocal indications of diminishing childhood amnesia, we had expected that they would be approximately the complement of each other and would have similar means.
The present experiments were an effort to explain the substantial separation between the age distributions for know and remember events. We conjectured that the gap might have something to do with two different kinds of first memories. One we shall call fragment memories or, alternatively, memory fragments; the other we shall term episodic or event memories. The distinction can best be appreciated by an example of each kind of remembrance. First, an episodic memory. This is from a male participant in a study of first remembrances by Dudycha and Dudycha (1933b) . It is quite representative of other first memories reported verbatim in that article and in a companion piece (Dudycha & Dudycha, 1933a ):
My first spell of anger, which I can remember, was when I was four years old, on my fourth birthday. My aunt sang a great deal and had taught me many quite long songs. This day my father wanted me to sing for him, but I refused because I had been ill and could hardly speak. He grew quite angry when I refused, but I didn't think anything of it. In about five minutes he asked me again and I refused so he sent me to bed. That was even before sunset and I really remember having called my father a fool. I was so angry I couldn't cry. (Dudycha & Dudyucha, 1933b, p. 275) An example of a memory fragment is the following excerpt from the painter Georgia O' Keeffe's (1977) autobiography:
My first memory is of the brightness of light-light all around. I was sitting among pillows on a quilt on the ground-very large white pillows. The quilt was a cotton patchwork of two different kinds of material-white with very small red stars spotted over it quite close together, and black with a red and white flower on it. I was probably eight or nine months old. (p. 1) The differences between the two kinds of memory are easily identified. The male subject's recollection of his first spell of anger exemplifies what we mean by an event or an episodic memory. Actually, it is a recollection of more than a single event. It is a narrative or a story that contains a number of connected events: refusing to sing for his father, refusing a second time and being sent to bed, calling his father a fool, and being so angry that he couldn't cry. Because personal memories often comprise sets of related events (Robinson, 1992b) , labeling them general events, as Conway has (e.g., Conway & Pleydell-Pearce, 2000) , may well be preferable. But we shall stick to calling them episodic or event memories. There is another feature that distinguishes such remembrances: They have a context, a setting, or some background-in the example given, the fact that it was the subject's fourth birthday, that his aunt had taught him many songs, and that he had been ill before his birthday.
In a fragment memory, by contrast, these features are absent, or at least not so prominent. Georgia O' Keeffe's (1977) recollection is illustrative. It is a description of an isolated moment in time; in her case, it is a highly detailed visual image of a scene. It has little or no context. We can hardly call it an episode or an event-in other words, a happening that is part of an ongoing sequence of happenings (see Tulving, 1983, pp. 142-143 , for a discussion of the two terms). And it is certainly not a narrative or a storylike memory.
O' Keeffe's (1977) early memory fragment is not unusual. Memories of childhood recounted by the writers Vladimir Nabokov (1966 ), Esther Salaman (1970 , and Virginia Woolf (1976) and the scientist E. O. Wilson (1994) are also not narratives. Many of them are noncontextualized, stand-alone snippets of the past that are recollections of sensory experiences (images of a visual, auditory, olfactory, or other sensory nature), behaviors or actions, or feelings or emotions. Others before us have written in a similar vein about such remembrances. Salaman referred to them as "fragment memories" (p. 40) and "memories of particular moments" (p. 31). She likened each to "an island without a background" (p. 33). Robinson (1992a) characterized them as moments that "are isolated from a temporal sequence of related events" (p. 228), and Kotre (1995) as "shards of remembrance" (p. 192) from our earliest years.
There is virtually no scientific evidence bearing on such impressions. To our knowledge, the only pertinent data have been collected by Mullen (1994) . In her investigation, she found that 15% of her respondents' earliest memories were fragments (she called them images), the remainder being event memories. What especially intrigued us was the possibility that first fragment memories may stem from earlier in life than first event memories. Note that Georgia O'Keeffe's (1977) remembrance quoted above was of an experience prior to age 1! More persuasive is Mullen's finding that the earliest fragment recollections in her investigation were of experiences judged to have occurred about age 3, roughly 4 months earlier, on average, than the datings given to the earliest memories of events. We believe that the reason for this is rooted in what we perceive to be the relation between fragment and event memories-namely, fragments are ordinarily the constituent details of event remembrances. In other words, event knowledge usually provides a context for fragments. When fragment memories arise in very early childhood, however, language, narrative, social interaction, and other cognitive skills may not have developed sufficiently to permit the creation of a context in which specific fragments would normally reside. Thus, childhood fragment memories can precede the formation of our earliest, more complete, event memories. Furthermore, they may occasionally endure and be retrievable in adulthood as isolated memory moments.
The primary hypothesis of this research, then, is that if subjects were to recount and date two kinds of first memories (fragment and event memories), fragments would, on balance, come from earlier in life than event memories. If so, it would suggest that first fragment memories are precursors of our earliest event memories. How is this related to an explanation of the separation between the age distributions of known and remembered events obtained by Bruce et al. (2000) ? Simply that there might have been no separation had we compared distributions of estimated ages for known events and for first fragment memories.
EXPERIMENT 1
Before proceeding to a test of our primary hypothesis, we first will consider a more prosaic reason for the gap between the two age distributions in Bruce et al.'s (2000) investigation. In that study, subjects described and dated remembered events from the first 8 years of their lives. But suppose the subjects were asked to describe and date the earliest events that they could remember. Would this eliminate the age difference between know and remember experiences? If so, it would indicate that fragment memories, if indeed they exist, have nothing to do with the separation between the two distributions. In Experiment 1, we sought to answer this question and to replicate the basic finding of Bruce et al.'s investigation.
Method
Subjects. The subjects were 282 students enrolled in introductory psychology courses at Saint Mary's University. All received course bonus points for participating in the study.
Procedure and Design. Access to the study was via the Internet. The subjects were given the URL for the investigation and logged on at any computer that had Internet access. After providing informed consent, they furnished some biographical information. They then described two childhood experiences: one that they could actually remember (a remember event) and another that they knew about only from an external source (a know event). After each report, they estimated how old they were at the time and indicated their confidence in their estimates.
There were two instructional conditions: The subjects recalled a personal event from any time during the first 8 years of their lives, or they recalled the earliest personal event that they could remember. In both conditions, the know event was to be from the first 8 years of childhood. For the remembered event, the subjects were told that it should be "a personal memory of something that happened to you or that you experienced at some time in some place. You are able to become consciously aware again of some aspects of the event, of what happened, or of what you experienced at the time. Perhaps you have an image of the event or you can reexperience one or more specific details about its occurrence." For the know report, the subjects were instructed to describe an event that "you know . . . happened to you at some time in some place, but you cannot consciously recollect any aspect of the event's occurrence, of what happened, or of what you experienced at the time. Instead, your knowledge of the event comes from an external source. Perhaps you learned of it from your parents or other family members, friends, pictures, photo albums, diaries, or family stories. In your report, please indicate how you know about the event." For both remembered and known events, the subjects were cautioned that they should be incidents that occurred once, not repeatedly.
Each set of instructions concluded with an example of what was being requested. For the subjects asked to report an event from the first 8 years of life, the example was the following. "I remember going to the beach with my family. It was a beautiful day and we had a picnic. We all spent most of the day making a gigantic sand snake. It curled every which way for about 20 feet from the edge of the water. Eventually the tide came in and destroyed it, but it looked great while it lasted." The example was the same for the subjects asked to remember the earliest event of their lives, except that the first sentence was altered slightly: "My earliest personal event memory is of going to the beach with my family." The illustration of a know event was "I don't remember doing this, but my sister says that one time when she babysat me, I cried the entire time, and after two hours, she finally had to call our parents home."
After describing an event, the subjects were shown a horizontal time scale with the label "Age in years at the time of the event" above it. Major divisions of the scale were in years and had the numbers 0-8 directly below them. Minor tick marks divided each 1-year interval into 2-month periods. An age estimate was made by clicking with the mouse at a point on the scale that corresponded to the judged age of the subject at the time of the event. To help the subjects in this task, they were advised to relate the event to something that they knew had happened to them at a particular childhood age. After making their estimates, the subjects gave a confidence judgment by pointing at and clicking on one of five graded statements ranging from certain of my age at the time (1) to not at all sure of my age at the time (5).
Event reports and final sample of subjects. The 564 event descriptions (2 per subject) were subjected to a validity check. The reports were randomly ordered, and their identity (remember or know event) was concealed. Each was independently evaluated by two of the authors (D.B. and J.A.R.) as to whether it was a remember event, a know event, or neither. Classifications were made in light of the instructional criteria given to the subjects. The judges initially agreed on 92.4% of the reports; differences on the remaining reports were resolved by discussion. The end result was that 77 reports were rejected for the following reasons: 39 were accounts of repeated events, 14 were know events that were deemed to be remember events, 10 were considered to be autobiographical facts (e.g., "I have been told that I would only eat peas as a child"), 8 were ambiguous and could not be classified one way or another, and 6 were deemed inadmissible for a variety of other reasons. The 77 disqualified submissions were furnished by 71 subjects. The final set of data, then, was provided by 211 subjects and consisted of 422 event descriptions. Accounts of remember events were significantly longer than those of know events. The former contained 65.8 words, on average, and the latter 51. Of the 211 subjects, 143 were females, and 68 were males. Events remembered from the first 8 years of childhood were furnished by 99 subjects, and earliest remembered events by 112 subjects. Report order was counterbalanced: 107 subjects recounted a remember event first, and 104 reported a know event first. The subjects ranged in age from 17.6 to 30.3 years, with a median age of 19.1 years.
Results
Age estimates and confidence judgments. Age distributions of remember and know events. Figure 1 presents cumulative relative frequency distributions for the ages of remember and know events. The horizontal axis is marked off in quarter-year intervals, and each data point is plotted at the top of the interval. For instance, the percentage of age estimates from 3.0 to 3.24 has been added to the percentage of cases just short of 3.0-the top of the earlier interval-and plotted at 3.25. The top of the age scale, by which point 100% of the cases are cumulated, is therefore 8.25.
Separate distributions are shown for the age of the earliest remembered event (Remember earliest) and the age of an event remembered from any point during the first 8 years of childhood . Because the instructions variable had no reliable effect on the estimated ages of know events, the data from the two instructional conditions have been combined into a single know distribution. The three functions are quite different: The distributions for events known and remembered from the first 8 years of childhood are widely separated, with median ages of 3.33 and 6.30 years, respectively. Intermediate, although closer to the function for know events, is the distribution for the earliest remembered events, with a median age of 3.87 years.
Discussion
Experiment 1 accomplished two things: First, it replicated the main finding of Bruce et al. (2000) . In that study, the mean ages of know and remember events from the period of 0-8 years were 3.35 and 5.85 years, respectively; in the present experiment, the corresponding means were 3.35 and 5.99 years. We note also that in a recent study in which middle-age subjects were used, Multhaup, Johnson, and Tetirick (2005) obtained mean age estimates of 3.57 and 5.43 years for remember and know events, respectively. Clearly, then, our original result is quite reliable. Second, asking the subjects to report and date first event memories, rather than memories from any time during the first 8 years of their lives, reduced the difference between the age distributions for remember and know events, but it did not entirely eliminate it. Thus, the failure to ask the subjects in our earlier research to provide their earliest episodic remembrances does not appear to be the entire explanation for the separation that we observed between the age distributions for know and remember memories.
EXPERIMENT 2
In this experiment, we take up our primary hypothesisnamely, that if subjects were to recall and date a first fragment and a first event memory, fragment memories would, on average, predate event memories. This would be consistent with the idea that the earliest retrievable memory fragments are precursors of adults' first event remembrances. It would also suggest that the separation remaining between the age distributions for know events and first event memories, as evidenced in Experiment 1, is a period between the offset of childhood amnesia and the onset of retrievable episodic memories from which fragmentary recollections are likely. Whether we should expect the age distribution for first fragment memories to coincide with that obtained in Experiment 1 for know events is debatable. It depends on how one views the relation between know events and first memories, a matter that we will take up in the General Discussion section.
Method
Subjects. The subjects were 185 students enrolled in introductory psychology courses at Saint Mary's University. They received a bonus point toward their final grades for taking part in the study.
Procedure and Design. The study was again carried out on the Web. The subjects entered, via the keyboard, some biographical information and then their earliest fragment and personal event memories. After each report, the subjects provided three sets of judgments: (1) how old they were at the time of the experience, (2) their confidence in their estimates (judgments of age and confidence were made as in Experiment 1), and (3) assessments of each memory on 20 seven-point scales (to be described presently). The instructions for an event memory asked the subjects to "describe the earliest personal event in your life that you can remember. The memory should be of something that happened to you or that you experienced at some time in some place. In other words, it is a story about an event or incident in your life that you can personally remember. So it has a beginning and an end and you will be able to recall some specific details about what happened." The fragment instructions were to "describe the earliest memory fragment in your life that you can remember. A memory fragment is not a story with a beginning and an end; it is simply a disconnected piece of memory. It lacks the continuity, background information, and details associated with a story about an event. Perhaps you remember it as an image (visual, auditory, or of a smell or taste), a behavior, or an emotion. In short, it is nothing more than an isolated fragment that sticks in your mind."
The subjects were cautioned that (1) the experiences that they described should be ones that they could actually remember and not ones that they merely knew had happened to them and (2) their reports should be of experiences that had occurred only once, not repeatedly. Each set of instructions was followed by an example of the kind of memory being requested. For an event memory, the example was identical to that used in the condition in Experiment 1 in which the subjects reported their earliest episodic memories. For a fragment recollection, it was "the earliest fragment of experience from my memory is of sitting on a sleigh in the winter and eating red licorice. I don't remember where it was or how I got the licorice."
The 20 seven-point scales used to rate the memories are presented in the Appendix. Most (n ϭ 18) were selected from the items appearing in Johnson, Foley, Suengas, and Raye (1988) and were suitably modified for use in the present research; two (6 and 20) were newly constructed. The objective was to evaluate a variety of characteristics about the events and fragments that the subjects recalled, such as their sensory details, the amount of activity represented in a memory, and so on. The scales were headed by a leadin statement that said either "the memory for the personal event that I have just described" or "the memory fragment that I have just described." This was followed by a list of the 20 scales, always in the same order. Each consisted of a particular characteristic to be evaluated about the memory in question and then the numbers 1-7, along with verbal descriptions of the two end points. A subject pointed to and clicked on the number judged to be most appropriate for each scale.
Memory reports and final sample of subjects. Two of the authors (D.B. and J.A.R.) independently assessed the validity of the 370 memory reports. They were randomly ordered, and their identification (event or fragment) was concealed from the judges. Each memory description was evaluated against the instructions given to the subjects and was classified as a personal event, a memory fragment, or neither. The judges agreed on 90.0% of their classifications. They were able to reconcile their differences in all but 3 cases, which were removed from the data sample, along with 57 others, for the following reasons: 28 fragments were considered to be events, 3 events were considered to be fragments, 13 experiences were judged to be repetitive, 4 reports were autobiographical facts, 7 did not contain enough information to decide what kind of memory was being described, and 2 subjects failed to follow instructions in writing their reports. In all, then, 60 reports were rejected. They were provided by 56 subjects. Thus, the final sample consisted of 129 subjects and 258 memory reports. We determined the number of words in each report. Descriptions of events contained significantly more words (M ϭ 73.8) than did fragments [M ϭ 34.3; F(1,128) ϭ 234.17, MS e ϭ 430.18, p Ͻ .001].
The subjects ranged in age from 18.2 to 28.6 years, with a median of 20.2 years. There were 87 females and 42 males. Order of report was counterbalanced, with 65 subjects describing a personal event first and 64 subjects describing a memory fragment first.
Results
Age estimates and confidence judgments. The subjects estimated that they were younger at the time of their earliest fragment memories than at the time of their earliest event memories. The mean ages were 3.52 years (SD ϭ 1.67) and 4.36 years (SD ϭ 1.62), respectively [F(1,127) ϭ 40.56, MS e ϭ 1.13, p Ͻ .001]. Order of report was not statistically significant [F(1,127) Ͻ 1]. Type of memory and order of report interacted. When fragments were described first, the mean estimated age was considerably lower than that for events [F(1,127) ϭ 55.60, MS e ϭ 1.13, p Ͻ .001]. When fragments were given second, their age estimates were again lower, although not reliably so [F(1,127) ϭ 2.33, MS e ϭ 1.13, p Ͼ .05].
The subjects had reliably less confidence in their estimates of how old they were at the time of fragment experiences than at the time of event experiences. The respective mean confidence ratings were 2.81 (SD ϭ 1.03) and 2.13 [SD ϭ .88; F(1, 127) Age distributions of fragment and personal event memories. In view of the interaction of order of report and type of memory on age estimates, we considered whether to compare age distributions for fragment and event memories only when each was reported first. However, the difference between the mean ages of memory fragments and personal events when they were reported second (3.78 vs. 4.66 years, respectively) was quite similar to the difference when they were reported first (3.26 vs. 4.06 years, respectively). Accordingly, Figure 2 presents cumulative relative frequency distributions of the ages of all memory fragments and all personal event memories (labeled Earliest fragments and Earliest events, respectively). Figure 2 also includes the age distribution for know events from Experiment 1 (Know Experiment 1) . It is clear that the distribution for the earliest fragment experiences was substantially lower than that for the earliest event memories. In fact, it was indistinguishable from the distribution for the know events in Experiment 1. The medians of the three distributions were 3.29 years for the earliest fragments, 3.33 years for the know events, and 3.99 years for the earliest events.
Characteristics of fragment and personal event memories. To give a sense of the memory fragments that were obtained, here are two examples, together with the estimated ages (in parentheses) of the subjects at the time of the experiences. "I remember playing in the kitchen sink with a toy army man not really sure how I reached the sink, but I remember that there was music!" (2.72 years). "I remember sitting in my parents' bedroom, observing my mother as she did some house cleaning. There is nothing else to the memory, but I remember having a very different perspective of the room at the time" (2.39 years). Figure 3 summarizes the 20 ratings of the two kinds of memories. The horizontal bars are difference scores obtained by subtracting mean memory fragment ratings, which are given in the column to the right of the vertical axis, from the corresponding mean personal event ratings for the 20 scales. The label for the horizontal axis is thus Events Ϫ Fragments. The 20 resulting differences are ordered from smallest at the top to largest at the bottom. The vertical axis lists descriptive terms for the 20 scales and, in parentheses, their corresponding scale numbers.
Analyses of variance for each scale revealed that the three smallest differences were not statistically significant. For the 17 remaining scales, ratings were reliably higher for personal event memories [for Scale 3 (smell) ,  F(1,127) Report order also had a significant influence on the ratings in 12 of 20 instances-generally higher when fragment experiences were reported first. As well, report order and memory type produced a significant interaction in the ratings on 8 of the scales. However, none of the interactions was disordinal; that is, ratings were always higher for events than for fragments, regardless of the order in which the subjects gave their reports. In sum, the order effects do not qualify the finding that for 17 of 20 scales, ratings of personal event memories were substantially higher than those of fragment memories.
The ratings indicated that, as compared with memory fragments, remembered personal events possessed more sensory features (smell, visual details, sound, touch, and vividness); were longer, more detailed, higher in activity, and more likely to be thought and talked about; involved superior recollection of the locations and general settings, as well as what happened before and after the experiences; were accompanied by feelings that were better remembered and more intense; and were more likely to be memories in which the subjects saw themselves as participants.
Discussion
Experiment 2 yielded convincing evidence for two kinds of first remembrances: memories for fragments of experiences and memories for whole events. As compared with event recollections, those of a fragmentary nature were estimated to be from earlier in life, were dated with less confidence, and were different in a number of qualitative respects. The evidence is thus in keeping with the idea that childhood amnesia gives way first to autobiographical recollections of noncontextualized fragments of experiences, rather than to entire episodes.
GENERAL DISCUSSION

Implications for Theories of Childhood Amnesia
Although our research cannot be considered to test any theories of childhood amnesia, the findings seem particularly consistent with two hypotheses. One has been proposed by Howe and Courage (Howe, 2000 (Howe, , 2003 Howe & Courage, 1993 , 1997 . They contended that the offset of childhood amnesia is brought about by the emergence of the cognitive self around age 2, a development that permits experiences to be personalized, organized, and retained as autobiographical. The present results cannot tell us whether such a development is the causal factor. Nevertheless, the age distribution of the memory fragments does give some quantitative comfort to the idea: Almost 25% of them were estimated to be about experiences that had occurred by 2 years of age.
The other theory to which our data apply has been advanced by Pillemer and White (Pillemer, 1998; Pillemer & White, 1989; White & Pillemer, 1979) . They postulated two functionally different memory systems: a primitive system present from birth, whose representations are images, behaviors, or emotions, and a higher order system that comes into play during the preschool years and encodes events in narrative form. The emergence of the higher order system is seen as marking the end of childhood amnesia. The age and the rating scale differences observed in the present study between fragments and event memories square with the idea of two memory systems, with fragments being retrieved from the primitive system and events from the narrative system.
At the same time, the data point to two adjustments to Pillemer and White's hypothesis. One concerns the claim that the demise of childhood amnesia occurs only when the narrative memory system becomes functional. The earlier datings of first memory fragments, however, suggest that the offset of childhood amnesia precedes the development of narrative competence. Second, Pillemer and White maintained that the contents of the imagistic system are not remembered in a conscious, purposeful manner but only implicitly, as the result of affective and situational cues. Although implicit retrieval may be the rule, the present data indicate that conscious recollection is also possible.
Estimating the Ages of Fragment and Event Memories
A major concern about the present experiments is that the subjects may have been biased in assigning earlier ages to fragment recollections than to event memories. For example, it is possible that they did so on the grounds of a belief that a fragment, by its very nature, is something that probably originates early in life. Another possibility is that the different datings reflect different characteristics of the two kinds of remembrances. For example, reports of fragments were generally less specific than those of events. As Figure 3 shows, they were briefer, contained fewer details, involved fewer sensory features, and so on. The paucity of such specifics may have led the subjects to infer that fragment experiences must be from an earlier age than are events.
We have conducted an additional study involving the recall of fragments that allows a preliminary assessment of the second of these two possibilities. The investiga- tion was identical to Experiment 2 except that the subjects (n ϭ 170) provided information using paper and pencil, rather than a computer, and they recollected and dated fragments from the period of 0-8 years, rather than the earliest fragments that they could remember. The average age of fragments from the 0-to 8-year period was 5.07 years, as compared with 3.52 years for the earliest fragments reported in Experiment 2, a highly reliable difference [F(1,295) ϭ 63.65, MS e ϭ 2.72, p Ͻ .001]. If subjects' estimates of the ages of fragments are influenced by characteristics of the memories (e.g., details or the lack thereof), the ratings of fragments on the 20 scales should likewise be different between the two studies. However, in only five instances did the ratings differ significantly for fragments retrieved from the 0-to 8-year period, as compared with first fragment memories. In three of those instances, the differences involved features that were indeed vaguer for the earliest fragments: vividness, location of the experience, and how the person felt at the time. On the other hand, many of the scales on which the two sets of fragments did not differ concerned characteristics that might have been anticipated to be important in dating the experiences (e.g., amount of visual detail, sketchiness of details in general, amount of activity involved, and length of the experience). In sum, comparisons between the fragment ratings in the two investigations do not make a convincing case for concluding that it was a lack of detail or anything else inherent in the features of fragments that influenced estimates of their ages or that led them to be dated from earlier in childhood than first event memories.
Memory Fragments, Events Remembered, and Events Known
Additional clarification of the connection between fragments and event memories may be gained by considering a parallel distinction that exists in a theory about the structure of autobiographical knowledge proposed by Conway and colleagues (Conway, 1996; Conway & Pleydell-Pearce, 2000; Conway & Rubin, 1993) . The theory postulates three levels of autobiographical knowledge. We restrict our attention to the intermediate and lowest levels. The former is represented by general events that extend over hours, days, or weeks and that can encompass a number of associated episodes. General events correspond to our event or storylike memories. Examples are a day at the beach and a stay in the hospital. At the base level of the structure is event-specific knowledge-what we have labeled as fragments-with durations on the order of seconds or minutes. A remark, a feeling of fear, and a detail of a visual experience are instances of event-specific details. They constitute much of the content of an event memory. Indeed, Conway and Pleydell-Pearce suggested that event-specific details (fragments) are usually contextualized within general events and, if not, are likely to be rapidly forgotten. Although this may be generally the case, the present findings indicate that stand-alone fragments can persist from childhood. We suspect that they can also be remembered from the adult years, although that possibility remains to be documented.
What is the relation between first memories, whether of fragments or events, and happenings that are only known to have been a part of one's past? Autobiographical knowledge may be said to come from two complementary sources. The vast majority of it emerges from the stock of personal experiences from which our autobiographical memories down the road are derived. A considerably smaller part consists of experiences that, by virtue of not having the requisite memory abilities at the time, we cannot remember but may learn about from external sources-parents, photographs, and the like. The former is the past that we can potentially recollect and that gradually comes on line over an interval during childhood; the latter is the past that is blanketed by childhood amnesia and that correspondingly diminishes over the same period of time.
Our objective in the present research has been to provide a more accurate mapping of the boundary between the two domains. We have tried to do so from both sides of the divide-that is, by determining age distributions for events from childhood for which one is amnesic and for the earliest personal memories that can be retrieved, which the present investigation suggests are fragments. In principle, this should be possible, and the two distributions should line up. Achieving this objective in practice is another matter. With specific reference to the present research, it is not difficult to raise concerns about whether the age distribution of know events obtained in Experiment 1 is a true indication of the decline of childhood amnesia. The fact that it was indistinguishable from the age distribution for fragments in Experiment 2 may seem to confirm that it is a valid indicator, but we suspect that the similarity of the two distributions is only a pretty coincidence. On the other hand, we do feel quite confident in claiming that the age distribution of the earliest fragment memories gives a truer measure of waning childhood amnesia than does the comparable age distribution for the earliest episodic memories. In our view, the latter overestimates the reach of childhood amnesia.
The End of Childhood Amnesia
If this claim is conceded, we can now determine the typical age at which the hegemony of childhood amnesia gives way to the dominance of retrievable personal memories of childhood. We propose a threshold approach to the task (see Usher & Neisser, 1993 , for comparable reasoning). In the context of an age distribution of the earliest fragment memories, the threshold may be taken as the age beyond which 50% of the fragment experiences are estimated to have occurred. Thus, Experiment 2 suggests 3.29 years (the median age of the earliest fragment memories) as a realistic estimate of the age of offset of childhood amnesia, as opposed to 4-5 years, which is what we had proposed earlier (Bruce et al., 2000) .
A possible challenge to our conclusion that fragments mark the end of childhood amnesia comes from research by Usher and Neisser (1993) and Eacott and Crawley (1998) . Both studies reported that adults could accurately answer questions about events that happened to them between ages 2 and 3-for example, the birth of a younger sibling. However, it is debatable whether the answers to such questions should be construed as episodic memories as we have described them here. In our judgment, it is more persuasive to consider them as bits and pieces of memories-in other words, as memory fragments.
NOTES
1. The contrast between autobiographical knowledge arising from a personal memory and that arising from an external source is consistent with the distinction that Tulving (1985) initially drew between remembering an event and knowing "in some other way that it occurred" (p. 6). Tulving's contention was that a remembered event is associated with a subjective state of self-knowing and a known event with a state of knowing not based on a personal memory. Over the years, the distinction has changed. Remembering has retained Tulving's meaning, but knowing has come to be viewed as equivalent to a feeling of familiarity about the past occurrence of an event (e.g., Gardiner & RichardsonKlavehn, 2000, p. 240) . In our judgment, however, a feeling of familiarity is also based on self-knowing. In short, the difference between remembering and knowing has become a contrast between different kinds of self-knowing. Because our meaning of the terms remember and know is in keeping with what Tulving originally meant by them, we have elected to use them in the present report. We doubt that this will prove confusing. The reader need only hold tight to the idea that our know events have no feeling of familiarity about them.
2. It should be pointed out that the event memory instructions in the two experiments were slightly different. In Experiment 1, we were concerned that the subjects understand the distinction between remember and know events. Thus, the instructions for a remember event emphasized being able to be consciously aware of it again. In Experiment 2, the intent was to communicate the difference between a fragment and an event memory. Therefore, the instructions stressed the storylike quality of an event memory. For this reason, perhaps, descriptions of first event memories were longer in Experiment 2 than in Experiment 1, albeit only marginally: means of 73.8 versus 63.1 words, respectively. On the other hand, the mean age estimates of first event memories in Experiments 1 and 2 were quite similar (4.22 and 4.36 years, respectively), as were mean confidence judgments in those estimates (2.08 and 2.13, respectively). In sum, the data suggest that the subjects perceived first event memories in a similar way in both experiments, regardless of whether we emphasized that the remembrances are of things that can be consciously reexperienced or that the memories are like stories.
